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1CHAPTER I
INTRODUCTION
Many children have unusual difficulties with the
solution of written problems in arithmetic. More satisfactory
results are achieved in the fundamentals than in the use of the
fundamentals in a problem situation.
The different sets of processes involved in written
problems are an item of difficulty in their solution. Certain
fundamentals of arithmetic are in themselves more difficult
than others; therefore, it follows that certain combinations
of these fundamentals of arithmetic in written problems may be
on a higher level of difficulty for children than others.
Since one of the main sources of arithmetic problems
presented to children is the textbook, this study concerns
itself wL th an analysis of the fundamental processes in two
step problems in modern textbook series. An investigation of
fifth, sixth and seventh grade books will be made to determine
the number and the frequency of the various process combinations
It is not the object of the writer to evaluate these
books but to discuss only one phase of their construction.
..
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CHAPTER II
SUMMARY OP RESEARCH
There have been many studies which attempted to
analyze the difficulties which pupils have in problem solving.
No attempt will be made to summarize them individually since
approximately five hundred such studies were published in 1930.
However, these studies have been critically summarized in the
29th Yearbook of the National Society for the Study of Educa-
tion^^ and in a thesis study by Du Bois.^^ Both of these
sources showed that the research in this field concerned itself
with:
1. The familiarity of pupils in the situations
involved in the solution of verbal problems.
2. The process involved in the solution of verbal
problems.
3. The relationship of comparative abilities to
achievement in problem solving.
4. The relationship of reading to achievement in
the solution of verbal problems.
(1) , "Report of the Society’s Committee on Arith-
metic," Twenty-ninth Yearbook of the National Society for the '
Study of Education
.
Part II, pp. 411 - 709.
(2) Du Bois, M. D.
,
"A Summation in the Light of Reflective
Thinking, of Research and the Changing Textbook Emphasis in the
Field of the Written Problem in Arithmetic," unpublished
Master’s thesis, Boston University, 1930. 177 pp.
.*
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5. The use of form and interest in statements, and
vocabulary as factors which contribute to the ability to solve
verbal problems*
6. The miscellaneous factors which influence the
solution of problems*
Schorling and Edmonson^ ^ in the 30th Yearbook of
the National Society for the Study of Education concluded that
the chief devices U3ed by textbook writers of arithmetic to
secure interest are:
1. Making the pupil a student of his own growth by
means of informal tests, standardized examinations, and
graphic records*
2. Variety of materials and methods.
3. Vitalizing materials by basing problems on child
experience.
4. Minimizing vocabulary difficulties.
5. Encouraging pupils to take responsibility for
their ovm learning*
A comparison of the summary of research and the
summary of devices used by textbook v/riters shows the fruits
of research being incorporated into the construction of
textbooks.
r ; 'd» f^cv*/c
(1) Schorling, R., and Edmonson, J.
,
"The Techniques of
Textbook Author s, ,f Thirtieth Yearbook of the National Society
for the Study of Education, pp. 27 - 55*
.* .
*
.
.
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4However, Buswell (1) states, ’’that the amount of
actual contribution to knowledge which has resulted from all
this effort may be disappointing to many readers
There is obviously a need for more major studies which are
carried out to a point where more valid conclusions may be
drawn. There is also a need for studies which will bring
together the many partial investigations which have been
reported.
”
It may be concluded that the research accomplished
in the field of written problems in arithmetic has been of a
beneficial nature in aiding some pupils to achieve success,
but by far it is not a cure-all for arithmetical difficulties
along these lines.
An analysis of arithmetic textbooks for process
sequence of two step verbal problems is not new in the research
concerning arithmetic.
In 1953, Anderson^ ^ made a study of written problems
in textbooks published during 1808 - 1930. While this study
concerned itself chiefly with the frequency of occurrence of
situations by subject matter in textbooks, some of its find-
ings parallel the survey in which this author is interested.
(1) Buswell, G. T. , ”A Critical Survey of Previous Research in
Arithmetic,” Twenty-ninth Yearbook of the National Society for
the Study of Education, pp. 465 - 470.
(2) Anderson, M. G.
,
’’Written Problems in Arithmetic,
1808 - 1930,” unpublished Master’s thesis, Boston University,
1933. 557 pp.
. , . ......
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CHART I
5
*
Frequency of Two Step Processes in Five Textbooks
Investigated by Anderson^
TWO STEP PROCESS
Mul t iplicat ion-divi sion
Addition-multiplication
Addition-divi sion
Subtract ion-mul tipl ication
Subtraction-division
Addition-subtrac tion
Text (a)
F $
Text (b)
F %
Text (c)
F $
Text (d)
F £
Text (e
F %
) Text (
F $
208 28.1 198 12.0 257 18.0 51 3.0 44 2.6 35 2.3
40 5.4 65 4.0 173 12.0 108 6.3 37 2.0 92 6.2
6 .8 10 .5 11 .7 54 3.2 5 .3 44 2.9
18 2.4 26 1.5 49 3.3 98 5.1 27 1.5 104 7.0
12 1.6 5 .3 13 .8 46 2.1 4 .2 61 4.1
4 .5 10 .5 17 1.1 49 3.0 38 2.2 67 4.5
(a) Pike, N.
,
The New and Complete System of Arithmetic.
Boston* Thomas and Andrews. 1808.
(b) Colburn, W.
,
A Sequel . Boston: Hilliard, Cray, Little
and Wilkins. 1828.
(c) Greenleaf, 3., National Arithmetic. Boston: Robert S. Davis
Co. 1868.
(d) Hamilton, S.
,
Complete Arithmetic. New York: American
Book Co. 1908.
(e) Darrel, ^.
,
Gillet, H.
,
and Darrel, T.
,
The New Day Series
of Arithmetic, New York: Charles Merrill Co. 1930.
Elementary Book.
(f) Darrel, F
. % Gillet, H., and Darrel, T. t loc. cit.
Intermediate Book.
********
(l) Anderson, M. G.
,
op. cit.
O'.
c
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This data has been compiled and reproduced in Chart I.
An examination of this charted evidence shows that
the textbooks made use of six types of two step processes in
verbal problems, there being in all sixteen possibilities*
Pour textbooks show a higher frequency of multiplication and
division as the first and second process of a two step problem;
four textbooks also show the combined processes of addition
and multiplication ranking second in the frequency of verbal
problems contained in their textbooks. The use of the two step
processes in the frequencies shown cannot be attributed to any
research concerning process sequence of this period. These
frequencies were probably planned by each individual author
for incorporation into his textbook. However, the occurrence
of these frequencies may be a hit-or-miss proposition, which
occurred during the construction of the written problems,
allowing the processes to fall where they may, thus leading to
this distribution.
The year 1940 brought forth research concerned with
processes in written problems. Berglund-Gray and Young ^ ^
^
attempted to discover whether the order in which the fundamental
arithmetic processes appearing in two step problems affects the
difficulty of those problems.
HHr*2KHHfr
(1) Berglund-Gray, G. and Young, R. V., ’’The Effect of Process
Sequence on the Interpretation of Two Step Problems in
Arithmetic," Journal of Educational Research , 54:21-29,
September, 1940.
..
.
.
.
Young and Mclsaac' 1 ) followed this study by approach-
ing three step problems in a like manner.
The former study was based upon tests given to
approximately 4,000 fifth, sixth and seventh grade students.
From the results they concluded that as combined processes in
two step problems: (The percentage of errors from testing
appears in parentheses)
1. Subtraction - addition { 30%) is more difficult
than addition - subtraction (14$).
2. Addition - multiplication (39$) is slightly
more difficult than multiplication - addition (29$).
3. Division - addition (59$) is more difficult than
addition - division (33$).
4. Division - subtraction (63$) is more difficult
than subtraction - division (47$).
5. Subtraction - multiplication (48$) is more
difficult than multiplication - subtraction (31$).
6. Division - multiplication (64$) is more difficult
than multiplication - division (31$).
The authors report M that the process combinations
which were more difficult for pupils of inferior ability were
V.J/ WWW A/ V WA 4\ A 4\ f\ 4\ A
(1) Young, R. V. and Mclsaac, J. S.
,
’’The Sequence of Process
Affects the Pupil’s Interpretation of Verbal Problems,"
Education 61:488-91, April, 1941.
(2) Berglund-G-ray, C~.
,
and Young, R. V., loc. cit
* > i. - \ ' - 0* - x a ^
.
.
»
.
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also more difficult for pupils of average and superior ability
The amount of error shows that the order of
occurrence of the solution processes in a problem is a factor
which definitely affects the difficulty of a problem."
Prom the research in this area, the purpose of this
study is to analyze the process construction of written prob-
lems in eight textbook series. Each series will be tabled and
charted for the frequencies of the process combinations dis-
covered and these frequencies compared to the findings of
Berglund-G-ray and Young ^ ^ ^ to determine the relationship of
the two step processes taught in the textbook series and the
percentages of difficulty encountered by the pupils in the
testing.
(1) Ibid.
« . ,
.
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CHAPTER III
PLAN OF PROCEDURE
Since this survey follows the research completed in
1940 on the testing of fifth, sixth, and seventh grade pupils,
texts of these grade levels from arithmetic series published
before and after 1940 have been chosen. They cover a range
in years from 1937 to 1946; four series preceding 1940, and
four succeeding 1940. By this selection, problems contained
in texts published prior to the year of testing can be com-
pared to the problems occurring in texts published after 1940
as to the weight in frequency of the various two step combina-
tions.
Except for two series, each of these books has a
different publisher and a different set of authors thereby
displaying a study, along the lines proposed, of the works of
seven varied groups of textbook writers of arithmetic. The
two series mentioned are published by the same publishing
house and have two authors in common; one of the books copy-
righted before and the other after 1940. Their selection was
made in order to determine whether process sequence of two
step written problems receive different frequencies in their
written problem composition.
Other than the above, the books were chosen at
random from those which were accessible.
For simplification and convenience, each textbook
..
-
.
series will be designated by a letter of the alphabet. The
key, as shown below, will be used throughout this study when-
ever reference is made to the arithmetic series.
Textbook Series "A" - Clark, J. R.
,
Otis, A. S.
,
Hatton, C., and Schloring, R., Modern School Arithmetic ,
Yonkers -on-Hudson. New. York: World Book Co., 1937 - 1938.
Textbook Series 5,B" - De Groat, H. D.
,
and Young, W.
E.
,
Iroquois New Standard Arithmetics
,
Syracuse, New York:
Iroquois Publishing Co.
,
1938.
Textbook Series H C H - Bond, E.A„ Reynolds, R. G.
,
Shuster, C. N.
,
and West, R. L.
,
Real Life Arithmetic
,
New
York City, New York: Charles Scribner’s Sons, 1938.
Textbook Series nD” - Brueckner, L. J.
,
Anderson,
C. J.
,
Banting, G. 0., and Merton, E. L. , The New Curriculum
Arithmetics
,
Philadelphia, Pennsylvania: The John Winston
Co., 1939.
Textbook Series ”En - Brueckner, L. J.
,
Grossnickle,
F. E. and Merton, E. L.
,
Arithmetic We Use
,
Philadelphia,
Pennsylvania: The John Winston Co., 1942.
Textbook Series ''F 1 ' - Campbell, H. G. and Wren, F. L.
Number Readiness Series
, Boston, Massachusetts: D. C. Heath
and Co.
,
1942.
Textbook Series "G” - Lennes, N. J.
,
Rogers, D. C.
and Traver, L. R.
,
Learning Arithmetic
,
Chicago, Illinois:
Laidlaw Brothers, 1942
..
t •
Textbook Series "H” - Morton, R. E. , Gray, M.
,
Springstun, E.
,
and Schaaf, W. L.
,
Making Sure of Arithmetic ,
New York City, New York: Silver Burdett Co., 1946.
Method of Procedure . The twenty-four texts of the
eight arithmetic series are to be analyzed for written prob-
lems consisting of two fundamental processes. A two step
written problem is defined as one in which two fundamental
processes must be used to determine the solution. Other
problems, namely those composed of one step and three or more
steps for solution, have not been analyzed.
The procedures in the solution of the written
problems and the sequence of the processes of solution, as
taught in each book, will be closely adhered to in determining
the data to be shown.
In the tabulation only written problems in which
the student must show his or her initiative in the solution
will be shown. All written problems which are used as teach-
ing aids or for display purposes and those to which hints are
given towards the solution have been omitted from the
presented data to follow.
With these factors in mind, each two step problem is
to be analyzed for its two processes and the frequency of these
processes charted. To cite an example, a written problem
consisting of several numbers to be added and their average
determined is a two step problem consisting of addition as
..
.
.
.
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the first process and division as the second process.
Certain types of problems can be solved by the use
of either of two methods involving two step processes. An
example of such a problem is:
John bought a bicycle for $25.50. He sold it a
year later at a discount of 25$. What was the net price?
One method in solving this problem is by multiplying
to determine the amount of discount and subtracting this amount
from the original cost. The other solution may involve sub-
tracting the percentage of discount from 100% and multiplying
the original cost by the percentage thus derived. Therefore
the problem may be solved by either multiplication and sub-
traction or subtraction and multiplication.
Whenever problems of this type were encountered the
texts were closely adhered to in determining and recording the
method taught. If both methods of solution were taught, these
problems were tabulated separately until the analysis of the
text was completed and then the total number of these problems
were equally distributed in each of the two process combina-
\
tions which could be used in their solution.
Despite this variance in tabulating problems of this
type, they constituted a small minority of the number of
problems encountered. A retabulation, along any other lines,
would not alter markedly any of the frequencies.
To s implify the references to the processes involved,
a key using the first letter of each of the four fundamental
..
.
.
.
.
processes is used. Therefore the letters A, S, M, and D
denote respectively addition, subtraction, multiplication,
and division. Thus the use of the term MS refers to a two
13
step problem consisting of multiplication as the first process
and subtraction as the second process.
..
14
CHAPTER IV
ANALYSIS OF DATA
The purpose of this study is to determine the
frequency of the various process combinations occurring in
textbook series. To clarify the use of tables and charts
throughout this analysis, the following explanation of their
representation is the standard which will be used.
There are four tables for each textbook series show-
ing the frequency and percentage of the two step processes
occurring in the books. The number of times each two step
process appears and its relationship, in percentage, to the
number of all two step processes detected appears for each
individual book. The frequencies of the process combinations
contained in the fifth, sixth, and seventh grade books of a
series are accumulated into the fourth table, thus forming a
total frequency and percentage for each process combination
for the entire series or a combined series table.
Also appearing in table form, for each book and as
an accumulated or combined series, is the frequency and per-
centage of each of the four fundamental processes as either a
first or a second step in a two step problem.
The charts, based on the percentage of frequency
derived from the tables mentioned above are shown in four
subdivisions. Chart A is concerned with the fifth grade text
of each series, Chart B with the sixth grade, Chart C with the
.:•
.
-
.
.
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seventh grade, and Chart D with the combined series. Each
chart shows a graphical representation on each grade level
and the combined series of each of the following:
1. The percentage of frequency of each two s tep
process in written problems.
2. The percentage of frequency of each of the four
fundamental processes as the first step in a two step process.
5. The percentage of frequency of each of the four
fundamental processes as the second step in a two step process.
A color scheme is employed in the charted evidence
to identify easily the trends of the two step processes
throughout each book of the series. All process combinations
involving addition as the first process appear blocked in
yellow. Combinations using subtraction as a first process
towards solution appear in green. Red denotes the first
processes of multiplication and blue the use of division as
the first process.
No attempt will be made to discuss each of the four
charts of each series individually. The analysis will discuss
the tendencies of the process combinations from grades five to
seven in each series after which a comparison of the total
tendencies for each combination, as represented in the eight
series will be presented.
• E
.
.
>
*
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Table I - TEXTBOOK SERIES ’'A"
FREQUENCY OF TWO STEP PROCESSES IN TWO STEP PROBLEMS
TWO STEP GRADS 5 GRADE 6 GRADE 7 TOTAL SERIES
PROCESSES F t F $ F * F $
AS 14 8.19 4 2.94 6 4.22 24 5.35
AM 8 4.68 6 4.31 5 3.52 19 4.24
AD 11 6.44 7 5.15 2 1.41 20 4.46
AA 0 0.00 0 0.00 0 0.00 0 0.00
SA 2 1.17 0 0.00 0 0.00 2 .45
SM 18 10.53 3 2.21 17 11.97 38 8.47
SD 5 2.93 6 4.31 14 9.86 25 5.58
ss 2 1.17 2 1.47 1 .70 5 1.12
MA 10 5.85 5 3.68 8 5.63 23 5.13
MS 31 18.14 24 17.64 23 16.19 78 17.39
MD 21 12.29 11 8.09 14 9.86 46 10.26
MM 16 9.36 13 9.56 16 11.26 45 10.04
DA 0 0.00 3 2.21 0 0.00 3 .67
DS 4 2.34 1 .74 0 0.00 5 1.12
£H 20 11.70 47 34. 55 23 16.19 90 20.07
DD 9 5.27 4 2.94 13 9.15 26 5.80
TOTALS 171 100.06 136 100.80 142 99.96 449 100.15
FREQUENCY OF FIRST AND SECOND STEPS IN TWO STEP
PROBLEMS
GRADE 5 GRADE 6 GRADE 7 TOTAL SERIES
FIRST STEP F % F 1° F * F *
A 33 19.31 17 12.50 13 9.15 63 14.05
S 27 15. 80 11 8.09 32 22.53 70 15. 59
M 78 45.63 53 38.96 61 42.94 192 42.76
D 33 19.31 55 40.43 36 25.34 124 27.63
TOTALS 171 100.05 136 99.98 142 99.96 449 100.03
SECOND STEP
A 12 7.02 8 5.88 8 5.63 28 6.24
S 51 29.84 31 22.79 30 21.12 112 24.97
M 62 36.27 69 50.72 61 42.94 192 42. 76
D 46 26.91 28 20.58 43 30.27 117 26.06
TOTALS 171 100.04 136 99.97 142 99.96 449 100.03
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TEXTBOOK SERIES "A"
Combinations with Addition as a First Step.
These problems occur in frequency approximately 19$
in grade five, 13$ in grade six, and 9$ in grade seven. The
average percentage of frequency is 14$ for the entire series
and shows a gradual decrease in the number presented from the
fifth to the seventh grade. The rank for each of the four
processes involved throughout the series, from highest to
lowest is AS, AD, AM, and AA.
AS attains its highest peak in grade five, dimin-
ishes in grade six, and increases slightly again in grade seven
AD and AM receive their largest presentation in grade five and
both gradually decrease in the succeeding texts. No evidence
of AA could be detected in either of the three books of the
series
.
Combinations with Subtraction as a First Process.
Problems of this type occur in frequency approximate-
ly 16$ in grade five, 8$ in grade six, and 23$ in grade seven
averaging 15$ for the entire series. The processes SM, SD, SS,
and SA receive the highest placement in that order of rank.
SM receives almost equal rank in grades five and
seven with a much lower frequency occurring in grade six. A
steady increase of the combination SD occurs in each of the
textbooks. SS, while low in frequency in all three books,
remains fairly constant for the series. Appearing in very
..
small numbers, in grade five, SA could not be detected in the
other texts of the series.
Combinations with Multiplication as a First Step.
These combinations occur more often throughout the
series than do any other set of processes. They appear approx-
imately 46$ in grade five, 39$ in grade six and 43$ in grade
seven showing an average frequency for the complete series of
43$. Their rank in frequency for the series of books, from
the highest to the lowest occurrence, is MS, MD, MM, and MA.
MS is found in large numbers in each book of the
series. The processes MD and MM appear fairly constant for
the entire series, the former decreasing and the latter increas
ing slightly in each succeeding book. The lowest frequency of
this type of problem is shown with the combination MA, which
occurs almost in equal weight in grades five and seven, lessen-
ing in grade six.
Combinations with Division as a First Step.
These problems appear in frequency approximately
19$ in grade five, 40$ in grade six and 25$ in grade seven,
with an overall average frequency of 25$ for the series. DM,
DD, DS, and DA receive the largest percentage of use in that
order.
The highest frequency of any two step process
throughout the series occurs in the use of the combination. DM,
which fluctuates in high numbers throughout the texts. Also
changing in appearance, DD achieves its greatest use in grade
>• c ..
-
.
..
seven. Appearing at a low frequency in grade five, DS dimin-
ishes in grade six, with no frequency detected in grade seven.
While DA is detected in grade six in very small numbers, it
could not be found in either grades five or seven.
The Fundamental Processes as the Second Step.
Multiplication dominates the processes as a second
step with 43$. Subtraction and division are used almost in
equal quantities showing a frequency of 25$ and 26$ respect-
ively. Addition occurs in very small numbers appearing only
with a weight of 6$.
TEXTBOOK SERIES "B”
Combinations with Addition as a First Process.
Problems of this type occur in number approximately
29$ in grade five, 29$ in grade six and 16$ in grade seven.
Their rank in the order of greatest usage is AD, AS, AM, and
AA.
Achieving its highest frequency in grade five, AS
diminishes in grade six and seven to approximately one-half
this total. Grades five and six display AM in almost equal
numbers, greatly diminishing in grade seven. AD fluctuates
in the series receiving its highest occurrence in grade six
and appearing succeedingly lower in grades five and seven.
AA is not used in grade five, and it receives little weight
in each of the remaining books.
'. ;
*
u
Table 2 - TEXTBOOK SERIES "B"
FREQUENCY OF TWO STEP PROCESSES IN TWO STEP PROBLEMS
TWO STEP GRADS 5 GRADE 6 GRADE 7 TOTAL SERIES
PROCESSES F i F clP F $ F %
AS 17 10.63 5 5.21 9 6.17 31 7.72
am 11 6.88 6 6.25 3 2.06 20 4.98
AD 19 11.88 16 16.67 11 7.54 46 11.45
AA 0 00.00 1 1.04 1 .69 2 .50
SA 1 .63 0 00.00 2 1.37 3 .75
SM 4 2.50 4 4.17 11 7.54 19 4.73
SD 10 6.25 3 3.13 21 14.39 34 8.47
SS 2 1.25 3 3.13 1 .69 6 1.49
MA 26 16.25 9 9.38 8 5.48 43 10.70
MS 21 13.13 8 8.34 24 16.44 53 13.20
MD 5 3.13 6 6.25 8 5.48 19 4.73
MM 22 13.75 11 11.46 21 14.39 54 13.45
DA 5 3.13 2 2.08 3 2.06 10 2.49
DS 0 00.00 1 1.04 2 1.37 3 . 75
EM 16 10.00 16 16.67 19 13.02 51 12.70
DD 1 .63 5 5.21 2 1.37 8 1.99
TOTALS 160 100.04 96 100.03 146 100.06 402 100.10
FREQUKNCY OF FIRST AND SECOND STEPS IN TWO STEP PROBLEMS
FIRST STEP (Bade 5 GRADE 6 GRADE 7 TOTAL SERIES
F
<f>
F % F c! F eLP
A 47 29.38 28 29.18 24 16.44 99 24.65
S 17 10.63 10 10.42 35 23.98 62 15.44
M 74 46.25 34 35.43 61 41.79 169 42.08
D 22 13.75 24 25.01 26 17.81 72 17.93
TOTALS 160 100.01 96 100.04 146 100.02 402 100.10
SECOND STEP
A 32 20.00 12 12.50 14 9.59 58 14.44
S 40 25.00 17 17.71 36 24. 66 93 23.16
M 53 33.13 37 38.55 54 36.99 144 35.86
D 35 21.86 30 31.26 42 28.77 107 26.64
TOTALS 160 99.99 96 100.02 146 100.01 402 100.10
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Combinations with Subtraction as a First Process.
These two step processes occur approximately 11# in
grade five, 10# in grade six, 24# in grade seven and average
25# for the series. SD, SM, SS and SA fall in that order of
greatest use in these books.
SD decreases in use from grades five to six achieving
its highest frequency in grade seven. Receiving almost iden-
tical frequencies in grades five and six, SM also increases
in grade seven almost doubling itself in the succeeding books.
SS is given limited space in the three texts while SA may be
found in slight repetition for the series. No trace of this
process is evident in grade five.
Combinations with Multiplication as a First Step.
Appearing more often than any other set of combina-
tion processes, they comprise 46# of the problems in grade five,
35# in grade six, 42# in grade seven, and average 42# for the
series. Their order from highest to lowest frequency is MM,
MS, MA, and MD.
MM is constant throughout the series in large numbers.
MS fluctuates in grades five and seven showing a decrease in
grade six. MA diminishes in each succeeding book of the series
while MD stays fairly constant for each book in small numbers.
Combinations with Division as a First Step.
These problems occur approximately 14# in grade five,
25# in grade six, 13# in grade seven, and show an average of
18# for the series. The distribution of problems of this type
<.
.
.
*
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falls in the order of DM, DA, DD, and DS.
DM leads in number in each grade. DA, DS, and DD
occur in very small numbers in each grade of the series, with
no allusion to DS appearing in grade five.
The Fundamental Processes as the Second Step.
Multiplication leads with 36$ for the series.
Division and subtraction rank second and third respectively
with frequencies of 27$ and 23$. Addition receives the least
attention, merely 14$.
TEXTBOOK SERIES "C"
Combinations with Addition as a First Step.
This type of problem occurs in frequency approximate-
ly 37$ in grade f ive, 15$ in grade six, 19$ in grade seven,
and 22$ for the entire series. AS and AD are given the same
frequency while AM and AA follow in that order.
AS is found in great numbers in grade five, dimin-
ishing in each succeeding grade. AD has the widest distribution
in the first book of the series, lessening in grade six and
increasing again in grade seven. AM and AA reveal fairly low
frequency throughout the books.
Combinations with Subtraction as a First Step.
Problems of this type are given in the smallest
quantity for the series. They reveal approximate reoccurrences
of 5$ in grade five, 9$ in grade six, and 27$ in grade seven,
showing a steady increase from grade to grade. SM _ and SD
..
V
.
.
.
*
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Table 3 - TEXTBOOK SERIES "C"
FREQUENCY OE TWO STEP PROCESSES IN TWO STEP PROBLEMS
TWO STEP GRADE 5 GRADE 6 GRADE 7 TOTAL SERIES
PROCESSES F t F I3 F % F $
AS 20 14.92 17 7.36 5 2.81 42 7.73
AM 4 2.98 10 4.33 8 4.50 22 4.05
AD 20 14.92 7 3.03 15 8.43 42 7. 73
AA 5 3.73 0 0.00 5 2.81 10 1.84
SA 0 00.00 1 .43 6 3. 38 7 1.29
SM 2 1.49 4 1.73 25 14.05 31 5.70
SD 3 2.24 14 6.06 16 9.00 33 6.07
SS 2 1.49 1 .43 1 .56 4 .74
MA 10 7.46 6 2.60 10 5.60 26 4.78
MS 21 15.67 39 16.89 10 5. 60 70 12.88
MD 10 7.46 20 8.66 18 10.12 48 8.83
MM 20 14.92 32 13.86 20 11.24 72 13.25
DA 1 .75 0 0.00 0 00.00 1 .18
DS 1 .75 0 0.00 4 2.25 5 .92
DM 13 9.70 69 29.88 25 14.05 107 19.69
DD 2 1.49 11 4.76 10 5.60 23 4.23
TOTALS 134 100.97 231 100.02 178 100.00 543 99.91
FREQUENCY OP FIRST AMD SECOND STEPS IK TWO STEP PROBLEMS
GRADE 5 GRADE 6 GRADE 7 TOTAL SERIES
FIRST STEP F * F $ F $ F i
A 49 36.55 34 14.72 33 18.55 116 21.37
S 7 5.22 20 8.66 48 26.98 75 13.81
M 61 45.51 97 42.00 58 32.60 216 39.78
D 17 12.68 80 34.64 39 21.92 136 25.05
TOTALS 134 99.96 231 100.02 178 100.05 543 100.01
SECOND STEP
A 16 11.94 7 3.03 21 11.80 44 8.13
S 44 32.82 57 24.68 20 11.24 121 22.28
M 39 29.09 115 49.80 78 43.84 232 42.73
D 35 26.11 52 22.52 59 33.16 146 26.88
TOTALS 134 99.96 231 100.03 178 100.04 543 100.02
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are found in an almost equal number of situations throughout
the texts; SA and SS follow in that order. SM occurs in a
constant low frequency in grades five and six and shows a huge
gain in grade seven. SD approximately doubles in frequency in
the succeeding books. SA, which is not presented at all in
grade five is observed more and more frequently in grade six
and seven. SS is seldom used. It achieves its highest total
in grade five and decreases in the remaining books.
Combinations with Multiplication as a First Process.
Processes of this category receive the highest dis-
tribution with approximate frequencies of 46$ for grade five,
42$ for grade six, 33$ for grade seven, and an average of 39$
for the series. The rank of occurrence for each of these
combinations is MM, MS, MD, and MA.
MM appearing in high numbers in each grade, varies
in occorrence. MS has high frequency in grades five and six
greatly diminishing in grade seven. MD is evenly divided
throughout the series while MA varies in frequency in each of
the texts.
Combinations with Division as a First Step.
These appear in frequency approximately 13$ for grade
five, 35$ for grade six, 22$ for grade seven, with an average
for the series of 25$. The rank of frequency from highest to
lowest is DM, DD, DS, and DA.
DM appears in great numbers in each text achieving
the highest frequency of any process combination in grade six
**
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DD increases in each succeeding book. DS and DA are
almost
obscure in appearance. DA could not be detected in grades
five and six and DS could not be detected in grade five.
The Fundamental Processes as a Second Step.
Throughout the entire series Multiplication dominates
/
the processes as a second step with a frequency of Dxvisi
and Subtraction receive comparable presentation, the former
being 21% and the latter being 22$. Addition, the least
utilized, was found to have an occurrence of 8%.
on
TEXTBOOK SERIES n D n
Combinations with Addition as a First Step.
These problems occur in frequency approximately 25$
in grade five, 16% in grade six, 8% in grade seven and avera.ge
17% for the combined series. The order of rank in percentage
of frequency, from highest to lowest is AD, AM, AS, and AA.
AD receives its highest frequency in grade five,
decreasing in each succeeding text. AM and AS remain fairly
constant in grades five and six, each showing a decrease in
grade seven. AA appears in a constant low frequency in grades
five and six with no trace of it occurring in grade seven.
Combinations with Subtraction as a First Step.
Problems of this type appear in frequency approximate
ly 23$ in grade five, 21$ in grade six, 24% in grade seven and
show an approximate occurrence of 23$ for the combined series.
.(*
Table 4 - TEXTBOOK SERIES nD H
FREQUENCY OF TWO STEP PROCESSES III TWO STEP PROBLEMS
TWO STEP GRADE 5 GRADE 6 GRADE 7 TOTAL SERIES
PROCESSES F F $ F t F at7°
AS 11 6.75 7 4*24 2 1.63 20 4.42
AM 9 5. 53 9 5.42 4 3.25 22 4.86
AD 18 11.05 9 5.42 4 3.25 31 6.85
AA 3 1.84 2 1.20 0 0.00 5 1.13
SA 3 1.84 2 1.20 2 1.63 7 1.55
SM 17 10.44 15 9.03 11 8.94 43 9.50
SD 10 6.14 12 7.22 12 9.76 34 7.52
SS 8 4.91 6 3.61 4 3.25 18 3.98
,
ma 16 9.83 3 1.81 10 8.13 29 6.41
MS 21 12. 89 23 13.85 15 12.20 59 13.04
MD 8 4.91 14 8.43 12 9.76 34 7.52
MM 11 6.75 27 16.25 22 17.89 60 13.26
DA - 2 1.23 1 .60 2 1.63 5 1.13
DS 5 3.07 e 3. 61 7 5. 69 18 3.98
DM 18 11.05 23 13.85 12 9.76 53 11.71
DD 3 1.84 7 4.24 4 3.25 14 3.09
TOTALS 163 100.07 166 99.98 123 100.02 452 99.95
FREQUENCE OF FIRST AND SECOND STEPS IN TWO STEP PROBLEMS
GRADE 5 GRADE 6 GRADE 7 TOTAL
1
SERIES
FIRST STEP F % F * F % F i
A 41 25.17 27 16.25 10 8.13 78 17.26
S 38 23.33 35 21.09 29 23.58 102 22.56
M 56 34.38 67 40.33 59 47.98 182 40.24
D 28 17.18 37 22.27 25 20.33 90 19.91
TOTALS 163 100.06 166 99.94 123 100.02 452 99.97
SECOND STEP
A 24 14.74 8 4.82 14 11.38 46 10.18
S 45 27.63 42 25.28 28 22.76 115 25.44
M 55 33.77 74 44.57 49 39.84 178 39.36
D 39 23.95 42 25.28 32 26.02 113 24.99
TOTALS 163 100.09 166 99.95 123 100.00 452 99.97
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The processes SM, SD, SS, and SA receive the highest place-
ment in that order of rank.
SM attains a constant high frequency in each succeed-
ing text. SD increases in frequency from grades five to seven.
SS and SA appear in fairly constant lower frequencies respect-
ively, throughout the series.
Combinations with Multiplication as a First Step.
Processes of this category occur more often through-
out the series. than do the other three, with approximate
frequencies of 34$ in grade five, 40$ in grade six, 48$ in
grade seven. For the combined series, these combinations
approximate 40$ of the two step problems. MM, MS, MD, and MA
receive that order of rank of frequency &r the series.
MM increases in high frequencies in each succeeding
text. MS occurs in each book in a constant high frequency.
MD increases in occurrence in each text. MA achieves its
highest pea.k in grade five, diminishing greatly in grade six,
and reoccurring in grade seven in more plentiful numbers.
Combinations with Division as a First Step.
This type of problem occurs in frequency approximately
17$ in grade five, 22$ in grade six and 20$ in grade seven.
The combined, series shows a frequency of 20$ for division com-
bination with DM, DS, DD, and DA ranking in frequency in that
order.
DM is represented in high frequencies for each book
..
.
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of the series while DS appears to increase in frequency for
the succeeding texts. DD increases in low frequencies from
grades five to six, showing a slight decrease in grade seven.
DA appears fairly constant in each text in very low frequen-
cies.
The Fundamental Processes as a Second Step.
Multiplication occurs as a second step with an
approximate frequency of 39% for the entire series. Division
and Subtraction receive equal frequencies of 23% while
addition occurs in only 11% of the cases.
TEXTBOOK SERIES "E"
Combinations with Addition as a First Step.
These problems occur in frequency approximately 22%
in grade five, 21% in grade six, and 17% in grade seven. For
the entire series, these process combinations show a percent-
age of frequency totaling approximately 20%, They &re dis-
tributed throughout the series with the following rank of
frequency: AS, AM, AD, AA.
AS shows an increase in the frequency with which it
is used in each succeeding text. AM attains its highest
frequency in grade five, decreasing slightly in grade six,
and remaining fairly constant to this decrease in grade seven.
AD increases in its representation in each of the texts, hav-
ing its lowest occurrence in grade five. AA decreases in each
.*
*
.
.
t c
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Table 5 - TEXTBOOK SERIES "EM
FREQUENCY OF TWO STEP PROCESSES IN TV/O STEP PROBLEMS
TWO STEP GERaDE 5 GRADS 6 GRADE 7 TOTAL SERIES
PROCESSES F cifi F % F F !>
AS 12 9.10 11 9.24 3 2.59 26 7.08
AM 9 6.82 7 5.88 10 8.62 26 7.08
AD 7 5.31 6 5.04 4 3.45 17 4.63
AA 1 .76 1 .84 3 2.59 5 1.36
SA 1 .76 2 1.68 0 0.00 3 .82
SM 8 6.06 7 5.88 5 4.31 20 5.44
SB 4 3.03 8 6.92 13 11.21 25 6.80
SS 12 9.10 4 4.20 3 2.59 20 5.44
MA 9 6.82 11 9.24 1 .86 21 5. 81
MS 28 21.23 16 13.44 11 9.48 55 14.96
MD 4 3.03 4 3.36 7 6.03 15 4.08
MM 11 8.34 13 10.92 13 11.21 37 10.08
DA 2 1.52 1 .84 1 .86 4 1.09
DS 7 5.31 2 1.68 6 5. 17 15 4.08
DM 11 8.34 14 11.76 21 18.10 46 12.53
DD 6 4.55 11 9.24 15 12.93 32 8.70
TOTALS 132 100.08 119 100.16 116 100.00 367 99.98
FREQUENCY OF FIRST AND SECOND STEPS IN TWO STEP PROBLEMS
FIRST STEP GRADE 5 GRADE 6 GRADE 7 TOTAL SERIES
F * F % F £ F $
A 29 21.98 25 21.00 20 17.24 74 20.16
S 25 18.95 22 18.48 21 18.10 68 18.53
H 52 39.42 44 36.96 32 27.58 128 34.88
D 26 19.71 28 23. 53 43 37.07 97 26.43
TOTALS 132 100.06 119 99.97 116 99.99 367 100.00
SECOND STEP
A 13 9.85 15 12.60 5 4.31 33 8.99
S 59 44.72 34 28.57 23 19.83 116 31.61
M 39 29.56 41 34.45 49 42.24 129 35.15
D 21 15.92 29 24. 36 39 33.62 89 24.25
TOTALS 132 100.05 119 99.98 116 100.00 367 100.00
c.
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succeeding book, its frequency starting very low in the fifth
gr ade.
Combinations with Subtraction as a First Step.
Problems of this type have frequencies of approximate
ly 19$ in grade five, 18$ in grade six and grade seven, with a
overall average of approximately 19$ for the combined series.
SD occurs most frequently with SM and SS appearing in equal
quantities. SA receives little weight for this series.
SD increases from grade five to grades six and seven
in frequency, receiving almost identical frequencies in the
latter books. SM remains fairly constant in the fifth and
sixth grades, decreasing in grade seven. SS receives a large
representation in grade five and decreases in the remaining
two texts. SA remains comparatively constant, throughout the
three books, in very low frequencies.
Combinations with Multiplication as a First Step.
These problems occur most frequently throughout the
series with approximate frequencies of 39$ in grade five, 37%
in grade six, and 28$ in grade seven. They constitute 35$ of
the process combinations for the series with MS, MM, MA and
MD ranking in that order highest to lowest frequency.
MS achieves the highest frequency of any of the two
step processes in grade five and shows a decrease in its
occurrence in the remaining two texts. MM increases in
frequency from grade five to six, remaining approximately at
this level in grade seven. MA occurs most frequently in
i
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grades five and six with a slight increase between these
grades, and decreases greatly in grade seven. MD remains
constant in grades five and six, decreasing slightly in fre-
quency in grade seven.
Combinations with Division as a First Step.
These problems show an increase in frequency from
grades five to seven, attaining frequencies of approximately
20$ in grade five, 24$ in grade six, and 37$ in grade seven.
The percentage of frequency for the combined series is 26$
with DM, DD, DS, and DA receiving the highest to the lowest
frequencies respectively.
DM receives the highest frequency of all the
division combinations in each individual text, showing an
increase in each succeeding book. DD increases in its repre-
sentation from grade five to grade seven. DS appears fairly
constant in frequency in both grades five and seven, showing
a decrease from this consistency of frequency in grade six.
DA occurs in very low frequencies, almost constant for each
text.
The Fundamental Processes as a Second Step.
Multiplication shows an approximate frequency of 35$
for the entire series. Subtraction and division occur with
frequencies of approximately 32$ and 24$ respectively.
Addition is represented by an approximate frequency of 9$.

TaLle 6 - TEXTBOOK SERIES "F«
FREQUENCY OF TWO STEP PROCESSES IN TWO STEP PROBLEMS
TWO STEP GRADE 5 GRADE 6 GRADE 7 TOTAL SERIES
PROCESSES F $ F % F % F *
AS 14 14.28 17 12.22 14 10.07 45 11.97
AM 4 4.10 4 2.88 3 2.16 11 2.93
AD 9 9.18 12 8.63 7 5.03 28 7.45
AA 4 4.10 1 .72 1 .72 6 1.60
SA 3 3.06 1 .72 2 1.44 6 1.60
SM 4 4.10 3 2.16 7 5.03 14 3. 72
SD 3 3.06 4 2.88 12 8.63 19 5.05
SS 5 5.10 2 1.44 1 .72 8 2.13
MA 9 9.18 3 2.16 19 13. 66 31 8.25
MS 22 22.44 34 24.45 10 7.19 66 17.56
MD 3 3.06 12 8.63 19 13.66 34 9.04
MM 9 9.18 13 9.35 25 17.98 47 12.50
DA 0 0.00 1 .72 3 2.16 4 1.06
DS 5 5.10 7 5.03 0 0.00 12 3.19
DM 4 4.10 18 12.94 9 6.47 31 8.25
DD 0 0.00 7 5.03 7 5.03 14 3.72
TOTALS 98 100.04 139 99.96 139 99.94 376 100.02
FREQUENCY OF FIRST AND SECOND STEPS IN TWO STEP PROBLEMS
GRADE 5 GRADE 6 GRADE 7 TOTAL SERIES
FIRST STEP F * F 2 F % F i
A 31 31, 62 34 24.45 25 17.98 90 23.94
S 15 15.30 10 7.19 22 15.82 47 12.50
M 43 43.86 62 44.58 73 52.49 178 47.34
D 9 9.18 33 23.73 19 13.66 61 16.23
TOTALS 98 99.96 139 99.95 139 99.95 376 100.01
SECOND STEP
A 16 16.32 6 4.31 25 17.98 47 12.50
S 46 46.92 60 43.14 25 17.98 131 34.85
M 21 21.42 38 27.32 44 31.64 103 27.40
D 15 15.30 35 25.17 45 32.36 95 25.27
TOTALS
—
98 99.96 139 99.94 139 99.96 376 100.02
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TEXTBOOK SERIES "F"
Combinations with Addition as a First Step.
These problems occur in frequency approximately 32$
in grade five, 24$ in grade six, and 18$ in grade seven.
Their rank in the order of greatest usage is AS, AD, AM, and
AA.
AS decreases slightly in each succeeding book of the
series. AD remains fairly constant in frequency in grades
five and six, decreasing in grade seven. AM achieves its
highest frequency in grade five, decreasing in grade six and
remaining constant to this decrease in grade seven. AA occurs
in its highest representation in grade five with slight fre-
quencies for the next two grades.
Combinations with Subtraction as a First Step.
Two step problems of this type appear in frequency
approximately 15$ in grade five, 7$ in grade six, and 16$ in
grade seven. Averaging a frequency of 12g$ for the series,
these processes fall in the following order of occurrence:
SD, SM, SS, and SA.
SD receives equal weight in grades five and six
increasing in grade seven. SM decreases in frequency from
grades five to six end shows a marked increase to its highest
frequency in grade seven. SS and SA occur most frequently in
grade five, both diminishing in grade six, remaining fairly
constant in grade seven. to these frequencies.

Combinations with Multiplication as a First Step.
This series employs the use of these problems in
frequency approximately 44% in grade five, 45% in grade six,
and 52/6 in grade seven. Averaging a frequency of 47% for the
entire series, these problems arrange themselves in the
following order of frequency for the series: MS, MM, MD and
MA.
MS occurs in very high frequencies in grades five
and six, showing a marked decrease in grade seven. MM appears
equally distributed in grades five and six, almost doubling
its frequency for these grades in grade seven, iff) shows an
increase in frequency in each succeeding text of the series.
MA fluctuates in appearance, decreasing from grade five to
six and increasing in grade seven to its highest frequency for
the series.
Combinations with Division as a First Step.
Combinations of this type show a percentage of fre-
quency of approximately 2% for grade five, 24^ for grade six,
14% for grade seven, end a representation of 16% for the
entire series. The rank of the processes from their highest
representation to their lowest is DM, DD, D3, and DA.
DM increases in frequency from grades five to six,
decreasing in grade seven to a representation higher than in
grade five. While no trace of DD appears in grade five, it is
afforded equal weights in grades six and seven. DS receives
— — -
.
,
,
.
.
.
.
6
approximately equal frequency in both grades five and six,
but shows no occurrence in frequency in grade seven. DA
appears in very low frequency in grades six and seven, there
being no representation detected in grade five*
The Fundamental Processes as the Second Step.
Subtraction occurs most frequently as a second step
achieving an approximate frequency of 35$ for the series.
Multiplication and division rank second and third with approx-
imate frequencies 2
7
jo and 2o,i . Addition occurs least frequent
ly, being represented by approximately 13$ of the problems
contained in the series.
TEXTBOOK SERIES "G"
Combinations with Addition as a First Step.
These problems show an approximate percentage of
frequency of 24$ in grade five, 19$ in grade six, 17$ in grade
seven, and 20$ for the combined series* The order of frequen-
cy for each individual combination is: AS, AM, AD and AA.
AS appears fairly constant in frequency for grades
five and six, decreasing in grade seven. AM shows almost
equal distribution in grades five and seven with a slight
decrease in grade six. AD decreases in its presentation
throughout each succeeding book. AA occurs in a very low
frequency in grade five with no frequency being detected in
the remaining two books.
.,
.
Table 7 - TEXTBOOK SERIES "G"
FREQUENCY OF TWO STEP PROCESSES IN TWO STEP PROBLEMS
TWO STEP GRADE 5 GRADE 6 GRADE 7 TOTAL SERIES
PROCESSES F i F 2 F eir F
AS 33 10.76 36 10.12 18 6.61 87 9.31
AM 22 7.17 17 4.78 20 7.39 59 6.31
AD 19 6.19 15 4.22 9 3.30 43 4.60
AA 1 .33 0 0.00 0 0.00 1 .11
SA 4 1.30 3 .84 6 2.20 13 1.39
SM 4 1.30 34 9.55 26 9.59 64 6.85
SB 16 5.22 23 6.46 29 10.69 68 7.28
SS 1 .33 1 .28 3 1.10 5 .54
MA 24 7.82 11 3.09 14 5.09 49 5.24
MS 64 20.86 51 14.33 30 11.01 145 15. 52
MB 29 9.45 56 15.74 52 19.09 137 14.66
MM 45 14.67 48 13.49 38 13.95 131 14.02
BA 0 00.00 1 .28 0 00.00 1 .11
BS 2 .65 2 .56 2 .74 6 .64
EM 36 11.74 49 13.77 15 5.51 100 10.70
BB 7 2.28 9 2.52 10 3.67 26 2.78
TOTALS
307 100.07 356 100.03 272 99.94 935 100.06
FREQUENCY OF FIRST AND SECOND STEPS IN TWO STEP PROBLEMS
GRADE 5 GRADE 6 GRADE 7 TOTAL SERIES
FIRST STEP F % F $ F % F t
A 75 24. 45 68 19.11 47 17.28 190 20.33
S 25 8.15 61 17.14 64 23. 53 150 16.05
M 162 52.78 166 46.65 134 49.26 462 49.43
D 45 14.67 61 17.14 27 9.92 133 14.23
TOTALS 307 100.05 356 100.04 272 99.99 935 100.04
SECONB STEP
A 29 9.45 15 4.22 20 7.35 64 6.85
S 100 32.60 90 25.29 53 19.48 243 26.00
M 107 34.86 148 41.59 99 36.42 354 37.88
B 71 23.14 103 28.94 100 36.76 274 29.32
TOTALS
—
307 100.05 356 100.04 272 100.01 935 100.05
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Combinations with Subtraction as a First Step.
Showing an increase in presentation for each grade,
these problems occur approximately for grade five, Vl% for
grade six, 24/o for grade seven, and 16$ for the entire series
The rank, from highest to lowest occurrence in frequency is:
SD, SM, SA, and SS.
SD increases in frequency in each succeeding text of
the series. SM, appearing in grade five in low frequency,
increases with a marked rise in grades six and seven. SA and
SS occur in very low frequencies in each book of the series.
Combinations with Multiplication as a First Step.
Thest two step problems receive the greatest em-
phasis, as a group, in representation. They occur in frequen
cy approximately 53$ in grade five, 47$ in grade six, 49$ in
grade seven, and 49$ for the combined series. Their order
of frequency, from highest to lowest, is: MS, MD, MM, and MA
MS, occurring most frequently as a two step process,
decreases from grades five to seven in its representation.
MD increases in frequency from grades five to seven. MM
receives approximately equal weight in grades five and seven,
decreasing in grade six. MA decreases in frequency from
grades five to six, increasing again in grade seven.
Combinations with Division as a First Step.
Problems of this type occur with approximate
frequencies of 15$ in grade five, 17$ in grade six, 10$ in
g, stcn ‘v*?ra
laobooi or ~c
IjiaraQ-

grade seven, and 14$ in the combined series. The rank of
each type under this category, from highest to lowest
frequency is: DM, DD, DS, and DA.
DM shov/s an increase from grades five to six,
decreasing in grade seven. DD shows a slight increase in
occurrence in each succeeding book. DS appears in very low
frequencies in each book of the series. DA could be detected
in a low frequency in only grade six of the series.
The Fundamental Processes as a Second Step.
Multiplication occurs most frequently as a second
step throughout the series with an approximate frequency of
38$. Division and subtraction appear with frequencies of
29$ and 26$ respectively. Addition achieves the lowest rank
with approximately 7$.
TEXTBOOK SERIES "H"
Combinations with Addition as a First Step.
These problems show an approximate percentage of
frequency of 27$ in grade five, 28$ in grade six, 18$ in
grade seven, and 23$ for the combined series. The order of
frequency, from highest to lowest throughout the series, is:
AD, AS, AM, and AA.
AD abounds in high frequencies in grades five and
six, showing a decrease in grade seven. AS increases in
frequency in each succeeding text of the series. AM achieves
its largest representation in grade five, decreasing in

Table 8 - TEXTBOOK SERIES "HM
FREQUENCY OF TWO STEP PROCESSES IN TWO STEP PROBLEMS
TWO STEP GRADE 5 GRADE 6 GRADE 7 TOTAL SERIES
PROCESSES F $ F * F <sL F i
AS 4 4.44 8 8.08 16 8.29 28 7.34
AM 5 5.56 1 1.01 9 4.66 15 3.93
AD 14 15.55 18 18.18 9 4.66 41 10.74
AA 1 1.11 1 1.01 1 .52 3 .79
SA 1 1.11 1 1.01 3 1.55 5 1.31
SM 1 1.11 5 5.05 14 7.25 20 5.24
SD 0 0.00 3 3.03 29 15.02 32 8.38
ss 3 3.33 2 2.02 2 1.04 7 1.83
MA 9 10.00 7 7.07 7 3. 63 23 6.03
MS 19 21.11 9 9.09 21 10.88 49 12.84
MD 5 5.56 11 11.11 22 11.40 38 9.96
MM 12 13.33 16 16.16 12 6.22 40 10.48
DA 2 2.22 1 1.01 3 1.55 6 1.57
DS 2 2.22 1 1.01 2 1.04 5 1.31
EM 7 7.77 14 14.14 29 15.02 50 13.10
DD 5 5.56 1 1.01 14 7.25 20 5.24
TOTALS 90 99.97 99 99.99 193 99.98 382 100.09
FREQUENCY OF FIRST AND SECOND STEPS IN TWO STEP PROBLEMS
GRADE 5 GRADS 6 GRADE 7 TOTAL SERIES
FIRST STEP F F $ F $ F i
A 24 26.67 28 28.28 35 18.13 87 22.79
S 5 5.55 11 11.11 48 24.86 64 16.77
M 45 50.00 43 43.43 62 32.12 150 39.30
D 16 17.78 17 17.17 48 24.86 81 21.22
TOTALS 90 100.00 99 99.99 193 99.97 382 100.08
SECOND STEP
A 13 14.44 10 10.10 14 7.25 37 9.69
S 28 31.11 20 20.20 41 21.24 89 23.32
M 25 27.78 36 36.36 64 33.15 125 32.75
D 24 26.67 33 33.33 74 38.33 131 34.32
TOTALS 90 100.00 99 99.99 193 99.97 382 100.08
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grade six and increasing in frequency again in grade seven*
AA occurs in fairly constant low frequencies th.rough.out the
series.
Combinations with Subtraction as a First Step.
These problems show an approximate percentage of
frequency of 6$ in grade five, 11$ in grade six, 25$ in
grade seven and 17$ for the combined series. The order of
frequency, from highest to lowest throughout the series is:
56
SD, SM, SS, and SA.
While SD does not appear in grade five as a com-
bination, its representation in grade six increases in grade
seven to such an extent that this process achieves the most
emphasis for the combined series. SM increases in frequency
in each succeeding book. SA occurs in fairly constant low
frequencies in each text.
Combinations with Multiplication as a First Step.
These problems show an approximate percentage of
frequency of 50$ in grade five, 43$ in grade six, 32$ in
grade seven, and 39$ for the combined series. The order of
frequency, from highest to lowest throughout the series is:
MS, MM, MD, and IvlA.
MS has its largest showing in grade five, diminish-
ing in grade six, and increasing again in grade seven. MM
shows an increase in frequency from grades five to six,
decreasing in grade seven. IvID increases in number from grade
five to grade six, grade seven showing almost equal
.*
.
- r
€
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distribution to this increase. MA has its highest represen-
tation in grade five diminishing in frequency in the succeed-
ing texts.
Combinations with Division as a First Step.
These problems show an approximate frequency of 18/a
in grade five, 17$ in grade six, 25$ in grade seven, and 21$
for the combined series. The order of frequency from highest
to lowest throughout the series is: DM, DD, DA, and DS.
DM increases in frequency from grade five to six,
maintaining this increase in grade seven. DD decreases from
grade five to six and increases in frequency in grade seven to
its highest usage for the series. DS and DA receive almost
equal low frequencies for the entire series.
The Fundamentals as a Second Step.
Multiplication and division, with approximate fre-
quencies of 33$ and 34$ r espectively, share the greatest
emphasis of representation for the series. Subtraction receives
a weight of 23$ while addition is the least used in this re-
spect with a frequency of 10$ for the series.
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Comparison of Data to Previous Testing in 1940^
1
‘
The following five sets of charts have been developed
from the accumulated or combined tables and charts of each of
the individual series investigated.
The first four sets of charts represent each series
in each of the sixteen process combinations. Each series,
from A to H, has its individual percentage of frequency charted
against the percentage of frequency of each of the remaining
series under identical process combinations. An arrangement of
this type will enable a comparison of the treatment of any
two step process for each of the eight textbook series to be
made. The arrangement of process combinations has been planned
so that each two step process is adjoined by the reversal of
this combination, thus enabling the reader and the writer to
make contrasts and comparisons along these lines.
The fifth set of charts, using the same procedure of
representation for each series as mentioned above, contrasts
the percentage of frequency of each series for the four fun-
damental processes as either a first or a second step in a
two step problem.
The reader is reminded at this time that, as was
shown in the key. Series A, B, C, and D were published prior
(1) Young, R. V. and Mclsaac, J. S., ’’The Sequence of Process
Affects the Pupil's Interpretation of Verbal Problems,”
Education 61:488-91, April, 1941.
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and H were published after 1940.to 1940, while Series E, P, 0,
Series D and E, having the same publisher and three authors in
common, appeared prior to and after 1940 respectively. A
knowledge of these facts will aid in the analysis to be
presented.
The Presentation of AS and SA as Process Combinations - Chant 9
Results of testing ^ ^ show that 30$ of the 4,000
pupils had difficulty v/ith SA as compared to 14$ with AS. An
analysis of the first two graphs shows each series placing the
emphasis of their presentation on problems involving AS as
compared to SA. The percentage of frequency in their presen-
tation of AS ranges from Approximately 4^$ in Series D to 12$
in Series F. The percentage of frequency in their presentation
of SA ranges approximately from z% in Series A to 1 3/4$ in
Series P.
Comparing the presentation of SA combinations found
in the texts before 1940 to those published after 1940, it may
be seen that only a slight increase in use is made in Series P,
G, and H. Series E shows a lower frequency than two of the
earlier series.
An analysis of Series D and E shows an increase in
presentation of approximately 2~k% in AS combinations and a
decrease of approximately 1% in SA frequencies in the text
vr %
\
(1) Young, R. V. and Mclsaac, J. S.
,
"The Sequence of Process
Affects the Pupil’s interpretation of Verbal Problems,"
Education 61:490, April, 1940.
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published after 1940.
The Presentation of AM and MA as Process Combinations - Chart 9
Results of testing^) show 39% errors for AM as
compared to 29% for MA. The percentage of frequency for AM,
as represented in the eight series, ranges from approximately
3% in Series P to 1% in Series E. MA reveals a range in
frequency from approximately 3% in Series C to 12% in Series B.
The Series A, B, C, D, P, and H display an emphasis
of representation of MA in excess of AM by approximately 1%,
7%, 5/4:%, 3/4%, 5%, and 2% respectively. Series E and G dis-
play an emphasis of representation of AM in excess of MA by
approximately 1% each.
It is interesting to note that the texts before 1940
employ the use of MA in two step problems more frequently than
AM, while the series published aTter 1940 reveal two Series,
P and H, following this representation and the remaining two
utilizing AM more frequently than MA.
An analysis of Series D and E displays an increase
in representation of approximately 2% in AM combinations and a
decrease of approximately
~k% in MA processes in the text
published after 1940.
(1) Op. cit. p. 490.
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The Presentation of AD and DA as Process Combinations - Chart 10
The results of testing^ ^ show that 59^ of the four
thousand pupils had difficulty with DA as compared to 33% with
AD* An analysis of the first two sets of charts under these
headings reveals every series placing the emphasis in their
representation on AD as compared to DA. The percentage of
frequency in the use of AD in the eight series ranges from
approximately 4%% in Series A, E, and G to in Series B.
The frequency in the presentation of DA varies from in
Series G to 2i°/o in Series B.
In comparing the emphasis placed on DA found in texts
prior to 1940 only. Series B and D show a representation in
excess of 1% while the series after 1940 show very little usage
of this combination with Series E, F, and G presenting it
slightly in excess of 1
;
%,
An analysis of Series D and E in their presentation
shows a decrease of approximately 2% in the emphasis afforded
AD combinations and a very minute percentage decrease in DA
frequency in the text published after 1940.
The Presentation of SM and MS as Process Combinations - Chart 10
SM proved to cause 48$> of the errors in the testing^^
while MS caused 31% of the errors. The charts of these process
(1) Op. cit. p. 490
(2) Ibid.
.,
,
.1
combinations show each of the eight series utilizing MS in
excess of SM. The percentage of frequency utilizing MS in the
texts ranges from approximately 13$ in Series B, C. D, and H,
to 18$ in Series F« The frequency of representation for SM
ranges from approximately 4$ in Series F to 9^$ in Series D.
Series A to H make use of MS in excess of SM in their represen-
tation by approximately 9$, 8$, 7$, 9-j§-$, 13^$, 8t>$, and
6$ respectively.
Textbook series published before 1940 are fairly
constant in employing MS with the exception of Series A which
exceeds the other three books. Series E, F, and G present a
higher frequency for MS than Series B, C, and D, while Series H
remains fairly constant with tiese series. Series B and D
present SM in a higher frequency than any of the series published
after 1940. Series B, C, E and H employ SM with frequencies
within 1$ of each other.
An analysis of Series D and E shows a decrease of
3$ in the presentation of SM, and an increase of 2$ in
frequency of presentation for MS in the series published after
1940.
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The Presentation of DS and SD as Process Combinations-Chart 11
Results of testing^ 1 ) show 63$ errors for DS as
compared to 47$ errors for SD. The percentage of frequency, as
represented in the eight series, for DS ranges from approximate-
ly 1$ in Series B and G to 4$ in Series D and E. The percentage
of frequency for SD ranges from approximately 5$ in Series F to
&§$ in Series B and H. In their representation of both of
these combinations. Series A to H make use of SD in excess of
DS by approximately 4%, 7$, 5$, 3$, 2$, 6$, and 7$ respec-
tively.
In comparing the presentation of the textbooks pub-
lished before and after 1940, Series D, E, and P employ the use
of DS in their texts more frequently than the remaining series.
Series A, B, C, G, and H show frequencies of presentation of DS
within 1$ of each other in the utilization of this combination.
An analysis of Series D and E for each of the pro-
cess combinations shows a decrease of approximately 3/4$ for SD
and a very slight percentage increase in the use of DS in the
text published after 1940.
The Presentation of MD and DM as Process Combinations - Chart 11
Results of testing^ 2 ^ show 31$ errors for MD combina-
tions as compared to 64$ errors for DM combinations. The per-
centage of frequency for MD, as represented in each series,
(1) Op. cit. p. 490.
(2) Ibid.
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ranges from approximately 4$ in Series E to 14i=r$ in Series G.
The percentage of frequency for DM ranges from approximately
Q^% in Series P to 20$ in Series B.
Series A, B, C, D, E, and H present DM in excess of
MD by approximately 10$, 7^$, 10$, 4$, 8^$, and 3$ respectively
Series F and G present MD in excess of DM by approximately
3/4$ and 3$ respectively.
An analysis of Series D and E for each of the
process combinations shows a decrease of approximately 3f$ in
presenting MD and an increase of approximately 3/4$ for DM
in the text published after 1940
The presentation of AA, SS, MM, and DD as Process Combinations
Chart 12
The testing of Berglund-Gray and Young did not in-
clude these four types of process combinations in tv/o step
problems. However, the textbook series utilize them through-
out their books.
AA shows a range from no frequency in Series A to
approximately 1 3/4$ in Series C. SS shows a range of
approximately in Series G to 5-g$ in Series E. MM presents
a range of approximately 10$ in Series A and E to 14$ in
Series G. DD is presented in range approximately 2$ in
Series B to 8 3/4$ in Series E.
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The Presentation of Each of the Four Fundamental Processes as
Either a First or Second Step - Chart 15.
In summary, the testing^) shows that addition and
multiplication cause more difficulty as second steps in two
step problems than as first steps. Subtraction and division
cause more difficulty as first steps in two step problems than
as second steps.
An analysis of Chart 13 reveals the eight series
presenting addition as a first step more frequently than as a
second step. Subtraction is represented in each of the eight
series more frequently as a second step than as a first step.
The eight series vary in their presentation of multiplication
with Series A, C, D, and E employing its use more frequently
as a second step while Series B, F, C, and H employ its use
more frequently as a first step. With the exception of Series
A and E, each of the remaining series places its emphasis on
division as a second step.
(1) Berglund-Gray, G. and Young, R. V., l,The Effect of
Process Sequence on the Interpretation of Two Step Problems in
Arithmetic, n Journal of Educational Research
, 34:29,
September, 1940.
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CHAPTER V
SUMMARY
The purpose of this study was to analyze the process
combinations of two step problems appearing in the fifth,
sixth, and seventh grade texts of eight different textbook
series.
Prom the analysis made of two step process combina-
tions, it may be clearly seen that each textbook series
presents these combinations in varying degrees. While the
frequencies throughout the series vary, on the whole, each
series tends to place its strongest emphasis on almost iden-
tical combinations. Series published after 1940 do not sho
w
any marked differences in their presentation of these combina-
tions over series published prior to 1940.
The comparison of the percentage of errors resulting
from the testing of Berglund-Gray and Young ^ ^ and the emphasis
of textbook representation of these processes shows textbook
series, in the majority of cases, placing their emphasis on
those process combinations which cause the least percentage of
errors
.
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(1) Berglund-Gray, G.
,
Young, R. V. , ”The Effect of Progress
Sequence on the Interpretation of Two Step Problems in
Arithmetic, n Journal of Educational Research 34:21-29,
September, 1940.
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CONCLUSIONS
Arithmetic can be learned more readily when its
presentation Is arranged with the least difficult material
preceding the more difficult. By the testing of approximately
4,000 students, Berglund-Gray and Young^ have presented
ranges of difficulty in process combinations which offer text-
book writers, text makers, and teachers an insight to compara-
tive difficulties of process sequence.
The textbooks investigated are not in accord with the
results of the testing along these lines. No evidence for
their emphasis on the representation of process combinations
contained in the books could be detected. These findings
suggest that in the future, textbook v/r iters should construct
problems with process combinations in view of their comparative
difficulty for children. While process sequence is not the
only factor involved in the difficulty of written problems, it
is a factor which may have a significant relationship to their
difficulty.
Recommendations for Further Study.
1. Textbook series should be investigated for three
step process combinations and compared to the results of test-
(2)ing along these lines by Young and he Isaac.
•V "vvr*vc *# vc* “*r*a* r *icw *#r<r
(1) Op. cit. pp. 21 - 29.
(2) Young, R. V. and Mclsaac, J. S.,"The Sequence of Process
Affects the Pupil’s Interpretation of Verbal Problems in
Arithmetic,'’ Education 61:438-491, April, 1941.
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